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PROBLEM TO BE SOLVED: To provide a thermally 
insulated ladle which is decreased in heat dissipation 
quantity from molten metal and for which a backup lining 
is expected as a permanent lining. 
SOLUTION: The lining of the ladle for molten metal 
comprising a metallic cylindrical casing 1 and the lining 
applied on its inner side has a graphite crucible 
constituting the innermost layer in direct contact with 
the molten metal and the backup lining of this graphite 
crucible 9. A thermally insulating material layer 8 is 
interposed into the boundary between the graphite 
crucible 9 and the backup lining. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the heat insulation ladle characterized by having the graphite crucible which 
constitutes the innermost layer to which lining touches a metal molten metal directly in the ladle 
for metal molten metals which consists of metal tubed casing and lining constructed by the 
inside, and backup lining of this graphite crucible, and infixing the heat insulator layer in the 
interface of graphite crucible and backup lining. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat insulation ladle used in order to **** 

various kinds of metal molten metals in a foundry. 

[0002] 

[Description of the Prior Art] The ladle currently generally used at cast iron works is the thing of 
the format that refractory material was lined in casing made from a steel plate, and the heat 
insulator is used for the inside to which lining touches a molten metal for the refractory material 
of elevated-temperature corrosion resistance of a refractory brick, castable refractory, a 
ramming material, etc. outside. 

[0003] In the ladle of such a lining configuration, while [ about 10 minutes ] presenting a 
production line, about 100 -degree C temperature reduction produces the molten metal which 
****(ed) from the fusion furnace or the fore- hearth. For this reason, tapping needed to be 
carried out at temperature higher 100 degrees C than casting temperature required of a 
production line, and fusion furnaces, such as a cupola, had many problems, such as being forced 
crueller operation. Then, heat insulation of ladle lining was strengthened and the idea of coping 
with the drop of molten metal temperature came out. 

[0004] However, with the lining configuration adopted conventionally, when heat insulation was 
strengthened, the problem that the interface temperature of refractory material and a heat 
insulator rose, and the average service temperature of refractory material rose arose, refractory 
material received the big erosion with the molten metal or the slag, and molten iron inserted in 
the crack section of a brick joint or lining, and the danger of **** increased. 
[0005] Moreover, a common refractory material has large adhesion of the wettability problem of 
molten iron to a metal, and the exfoliation breakage on the refractory material produced on the 
occasion of clearance can also never be disregarded. 

[0006] Although repairing temporarily by patching etc. is possible while such breakage is slight, 
exchange of the whole lining is needed as breakage progresses, and the complete replacement 
frequency of ladle lining is quite intense in a current foundry. 

[0007] Then, in consideration of **** of such breakage and repair, the idea which uses white 
crucibles, such as quality of a high alumina and quality of a silica, for the innermost layer of lining 
which touches a molten metal surfaced. With high voltage, white crucible was really dried or 
calcinated, shaping or after carrying out a slip casting, and being homogeneous and high 
definition fill up the gap by the side of the tooth back with dry cleaning material, such as sand, 
and it is set. 

[0008] The advantage by this method suited the point that what is necessary was to exchange 
only crucible, when an erosion arose with extension of the life by the activity of white crucible, 
sure -- this - -a method --a thing --a conventional method -- comparing --an improvement 
-- marks -- seeing -- having had -- although -- white -- crucible --an activity frequency - 
- lapping -- as -- a crack occurring frequently -- further -- being filled up -- having had -- 
dry cleaning -- material -- and --a heat insulator --a ladle -- exchange -- the time -- each 
time -- the time -- construction -- being needed -- etc. -- permanent one -- lining — ****** 
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--a duty achieving --for still more sufficient thing --it was not . 
[0009] 

[Problem(s) to be Solved by the Invention] Originally, although the heat insulation consolidation 
of a ladle is aimed at lowering prevention of molten metal temperature from a viewpoint of 
energy saving, the warm strength in an operation temperature region falls with a heat insulation 
consolidation, and lowering of a life is [ consumption is intense and ] remarkable [ the 
refractories used so far ]. 

[0010] This invention tends to offer the heat insulation ladle which solves the trouble of the 

lining life lowering accompanying such a heat insulation consolidation. 

[0011] 

[Means for Solving the Problem] In the ladle for metal molten metals by which this invention is 
constituted from metal tubed casing and lining constructed by the inside, lining is equipped with 
the graphite crucible which constitutes the innermost layer which touches a metal molten metal 
directly, and backup lining of this graphite crucible, and relates to the heat insulation ladle 
characterized by infixing the heat insulator layer in the interface of graphite crucible and backup 
lining. 
[0012] 

[Embodiment of the Invention] Below, 1 operation gestalt of this invention is explained based on 
an accompanying drawing. 

[001 3] Drawing 1 shows the longitudinal section of the most general ladle currently used 
conventionally. Among drawing, in one, 2 shows the nature brick layer of heat insulation, and 3 
shows elevated -temperature corrosion resistance refractory brick layers, such as a refractory 
brick, castable refractory, and a ramming material, for cylindrical casing made from a steel plate, 
[0014] Drawing 2 shows the longitudinal section of the improvement mold ladle of drawing 1 . 6 
shows white crucible for backup lining according [ casing / of the product / one / made from a 
steel plate / cylindrical / 4 ] the nature brick layer of heat insulation to dry ramming material 
restoration etc. in 2 among drawing. 

[0015] Drawing 3 shows the longitudinal section of the heat insulation ladle by this invention. 
[0016] As for one, as for 2, 8 shows [ cylindrical casing made from a steel plate ] among drawing 
the heat insulator layer in which graphite crucible was infixed in 9 for backup lining to 7 by the 
interface of graphite crucible 9 and the backup lining 7 for the nature brick layer of heat 
insulation. 

[0017] In this invention, the backup lining 7 consists of castable refractories, plastic refractories, 
a refractory brick, etc. 

[0018] Moreover, although graphite crucible 9 will not be restricted especially if it consists of 
graphites, with high voltage, elevated -temperature baking is carried out after shaping, and it is 
really obtained, and it is homogeneous and it is [ **** graphite crucible is especially highly 
defined, and ] desirable [ graphite crucible ]. 

[0019] Moreover, the heat insulator layer 8 consists of insulators, such as felt of the quality of 

ceramic fiber, and other board and dry cleaning material, mortar. 

[0020] Below, drawing 1 , and 2 and 3 explain concrete operation. 

[0021] In the conventional -type ladle shown in drawing 1 , the adiabatic system refractory 

material 2, for example, insulating brick, and the nature brick of the fire resisting insulation are 

constructed inside casing 1, and a refractory brick 3 is constructed next first. When using 

castable refractory and a ramming material instead of a refractory brick, using shuttering, an 

after deframe is constructed and carried out and heating dehydration is carried out. 

[0022] Although it **** from a cupola etc. and conveys to a production line after preheating at 

500-800 degrees C in advance of ****, many heat is taken by lining by heat conduction, and 

about 100-degree C temperature reduction produces a molten metal in 10 minutes. 

[0023] In order to strengthen heat insulation, thickening thickness of a thermal break means 

reduction of ladle capacity, and it causes breakage on lining by lifting of interface temperature 

further. 

[0024] The adiabatic system refractory- material layer 2 is formed inside casing 1, the white 
crucible 6 is set to the interior, dry cleaning material, such as sand, is filled up into the gap of 
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the white crucible 6 and the refractory -material layer 2 with the improvement mold ladle shown 
in drawing 2 , and crucible 6 is fixed by this packed bed 4. 

[0025] Although the improvement was brought about by the activity of the white crucible 6, as 
for this improvement mold, the cracks according to the repeat of the heat history to this crucible 
6 occur frequently, and the dry cleaning material packed bed 4 cannot achieve the duty of a 
barrier to encroachment of molten iron, and cannot necessarily expect ladle lining of adiabatic 
system fireproof layer 2 grade as permanent lining. 

[0026] In the heat insulation ladle of this invention shown in drawing 3 f after the adiabatic 
system refractory material 2 is first constructed inside casing 1, the graphite crucible 9 which 
had the outside surface covered with the heat insulator layer 8 is correctly set to the place 
location in a ladle, and castable refractories are constructed as backup lining 7 in a gap with the 
adiabatic system refractory material 2. If the backup lining 7 hardens, after heating ejection and 
the above-mentioned lining 7 for the crucible 9 covered with the heat insulator layer 8 and 
removing moisture, crucible 9 is set again. 

[0027] this invention heat insulation ladle is insulated conventionally more strongly than elegance 
by the adiabatic system refractory material 2 and the heat insulator layer 8, and since the 
heating value by which stripping is carried out from a molten metal is mitigated, lowering 
prevention of molten metal temperature is brought about. 

[0028] Although the interface temperature of each class is never good conditions for 
refractories on the other hand since it rises, however, graphite crucible 9 Since warm strength is 
very large and there are little corrosion of molten iron and generating of a crack so that the . 
track record in the foundry of graphite refractories may show Since a life extends and the plug 
of the molten iron to the backup lining 7 is also lost, almost receiving breakage of this lining 7 is 
lost, the activity of a repeat is possible for it and it can fully achieve the duty as permanent 
lining. 

[0029] Below, this invention is explained in more detail based on a comparative study etc. 
[0030] This invention aims at preventing lowering of the molten metal temperature under 
conveyance by the activity of a high heat insulation ladle. 

[0031] Although it is ****(ed) from a fusion furnace or a fore-hearth after 500-800 degrees C 
usually preheats the ladle currently used conventionally, and conveyed by the production line 
through a molten -metal -treatment field, lowering with a molten metal temperature of about 100 
degrees C arises in about 10 minutes in the meantime. The cause of this temperature reduction 
is the heat loss of furnace walls of the heat leakage from a molten metal front face, and ladle 
lining. When the former installs a lid in a ladle top face, generally the latter improves by the heat 
insulation consolidation of lining. 

[0032] The activity effectiveness of the ladle by this invention which used graphite crucible for 
the innermost layer of lining which touches a molten metal with the heat insulation consolidation 
of lining is as size Yoji. 
[0033] 

1. In order to make a comparison simple about the temperature distribution in lining of the 
compaction now of the ease 5. repair days of extended 4. construction of antisticking 3. lives, 
such as drop prevention 2. slab of molten metal temperature, and the conventional configuration, 
and heat insulation consolidation lining by this invention, when the temperature distribution in 
lining calculate as a thing in a steady state, it comes to be shown in drawing 4 . 
[0034] As for the lining configuration of this invention, compared with a conventional-type lining 
configuration, about 60% of heat loss from outside of furnace walls is reduced from the above 
count. 

[0035] The place which experimented in temperature lowering by reference using the 
conventional-type ladle and the ladle of this invention, and the following result were obtained. 
The capacity of the used ladle is for 500kg f and a lining configuration is as drawing 4 . 
[0036] In the experiment, the ladle was first heated with the burner from the upper part, after 
****(ing) at the rate of 10 degrees C / min until whenever [ ladle internal temperature ] 
amounted to 800 degrees C, it held for 30 minutes at 800 degrees C, and after removing a 
burner, 1500-degree C molten iron was left for 10 minutes on 500kg ****, and molten iron 



http://www4.ipdl.inpit.gojp/cgi-bin/tran,web,cgi_ejje 



2007/04/12 



J P,1 1-320080, A [DETAILED DESCRIPTION] 



4/4 1-*J 



temperature was measured. 
[0037] 

Measurement result When it covers with the lid made from a ladle top -face steel plate: 45 
degrees C When a ladle top face is considered as disconnection : In the conventional-type ladle 
performed in addition on the same conditions as the above-mentioned experiment 68 degrees C 
for reference, the temperature reduction of a molten metal was 103 degrees C. The activity 
effectiveness of the ladle of this invention became clear from these experiments. 
[0038] Next, in lining of a conventional -type ladle, since a slag and a metal adhere near the 
upper part of lining, aperture is made to reduce or decrease of capacity is brought about, it is 
necessary to remove these. However, since the slag reacted with lining and has adhered firmly, 
on the occasion of clearance, big breakage is done to lining. On the other hand, in ladle lining of 
this invention, graphite crucible is used for the innermost layer which touches a molten metal, 
and adhesion of a slag etc. can be prevented. 

[0039] It has many properties which should be mentioned especially, such as excelling what kind 
of other refractories in spalling resistance, without a molten metal permeating refractories for 
the property which says that hot reinforcement of graphite refractories is dramatically large, and 
they cannot get wet easily in a molten metal like common knowledge. Therefore, graphite 
crucible excels what kind of conventional high-temperature-service refractories in the corrosion 
resistance over molten iron, and extension of a life is obtained. 

[0040] Since the durability of graphite crucible is extremely excellent, molten iron does not 
insert in the tooth back of crucible, and as permanent lining, backup lining can continue and can 
be used for years. The thing which permanent lining ends by 1 thru/or two exchange in 1 as a 
result of examination since various is expected, and extension of a life can be expected by leaps 
and bounds compared with the conventional ladle lining. 

[0041] The further effectiveness of ladle lining of this invention is the ease of construction. 
Since the graphite crucible which touches a molten metal is really set to the interior of backup 
lining through ceramic fiber as a product, crucible can be taken out regardless of backup lining. 
That is, in this ladle, it is fixable with the easy activity referred to as only exchanging crucible. 
[0042] Drawing 5 shows the troubleshooting procedure of a conventional -type ladle and this 
invention ladle lining. Six processes need to be worked and the activity of three processes is 
completed [ in a conventional -type ladle ] in small half a day to repair taking three - four days at 
the ladle of this invention so that clearly from drawing 5 . 
[0043] 

[Effect of the Invention] According to this invention, the high quality which can shorten 
extension of antisticking, such as drop prevention of molten metal temperature and a slag, and a 
life, the ease of construction, and repair days, and the heat insulation ladle of high performance 
can be offered. 
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DRAWINGS 
[Drawing 1] 




[Drawing 41 
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